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Values quoted for Tensile Strength and Yield Stress arc in units of 10' N tn^C - MPa) Valuer of 
^ oung s Modulus arc .n units of 10' N m-( ^ GPa). These values arc typical observatlLs a^"are 
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8 Constantan 
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12! Nickel 
[22 Nickel. 

strong alloy 
;23 Phosphor 
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j (50Pb/5OSn> 
.28 Stainless Steel 
I (I8Cr/8Ni) 
!29 Steel, mild 
130 Steel 
•31 Tin 
j32 Titajiium 
133 Zinc , 
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44 
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38 
40 



30o! 60; 30 207 iooabii 
I300!l200j 10 ; iio{o-38:22l 

ill; 

560;<20j f 120jO-38;23! 

350j i j 150 ; 0-381241 
150; 180 45 I 70|o-37;25; 

i ' i : |26j 
45: , so ; : U7: 



!28! 



6OO; 230 ' 60 

I ! = i i . 

460 300 I 35 j 210 lo-29!29i 
3000| i I -..^ 

30- j 
620; 480 20 

150' ; 50 j I10;0 25:33j 



210 j0-29!30' 
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12 Properties of Non-Metallic Solids (at 293 K) ei 

The following table lists raateriab which do not readily cooduct electricity In mnnv ^<i... .k- u 
sicai constants cannot be specified accurately as the values obSr>^ deo^od ,o Sf^K ' 
manufacture and "fe history of the specimen. The values given are^C^.aken'^^^^ 





u q: 


1 

Mehiog Point 
TJK 


Specific Heat Capacity 


Linear Expaosiviiy 


thermal Conductivity 


X 10- 




1 i\ Ii 1 m 1 n a ^^■r^w^Lt* 
t AVlUJLUUia, WClcUZUC 


J auu 


2300 


800 


o 
y 


29 


X OCJQC 




















o 
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0-6 


4 fireclay 


2 100 








0-8 


5 paving 


2 300 






A A 

4*0 




6 sLIfca 


1 ^< A 








0-8 


7 OarboD, graphite 


T AA 

2 300 


3800 


710 


^ A 

7*9 


50 


8 diainoQ<i 


3 300 




525 


^ O 


900 


9 Concrete 


2 400 




3350 


12 


0 1 


lu L.orlc 


240 




2050 




005 


1 1 cottoo 


I 500 




1400 






12 Epoxy resin 


1 120 




1400 


39 




13 FlUOQ (PTFE) 


2 200 




1050 


55 


0*25 


14 Olass (crown) 


2 600 


1400 


670 


9 


10 


15 (Aint) 


4 20O 


I5<X) 


500 


8 


0-8 


10 oiass wool 


50 


1400 






0-04 


17 Ice 


920 


273 


2100 


51 


20 


18 Kapok 


50 








0-03 


19 Magnesium oude 


3 600 


3200 


960 


12 




20 Marble 


2 600 




880 


10 


2-9 


21 Mclamine 












fortDaldchyde 


1 500 




1700 


40 


0 3 


22 Naphthalene 


1 150 


350 


1310 


107 


0-4 


2J Nylon 


1 150 


470 


1700 


100 


0*25 


24 Paraffin wax 


900 


330 


2900 


110 


0-25 


25 Penrv^v 


1 i 7l# 


350 


1500 


85 


0-2 


26 Phenol fonnaldehyde 


1 300 




1700 


40 


0-2 


27 Polyethylene (low den) 


920 


410 


2300 


250 


28 (high den) 


955 


410 


2300 


250 




29 Polypropylene 


900 


450 


2100 


62 




30 Polystyrene 


1 050 


510 


1300 


70 


008 


31 PoljrviaylchJoride 










(non-rigid) 


I 250 


485 


1800 


150 




32 (rigid) 


1 700 


485 


1000 


55 




33 Polyvinylidine chloride 




470 




190 




34 Quartz fibre 


2 660 


2020 


788 


0*4 


9-2 


35 Rubber (polyisoprene) 


910 


300 


1600 


220 


0 15 


36 St lie n car bid 


3 170 






4-5 


37 Sulphur 


2 070 


386 


730 


64 


0-26 


38 Titanium carbide 


4 500 






7 


28 


39 Wood, oak (with grain) 


650 








0*15 


40 Spruce (with grain) 


600 








4 1 Spruce (across grain) 













00 
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^5 



a 

o 



ea 



- 150 
140 
-5 



-4 

400 

50 2-6 

22 j 50-75 
100! 



70 

70 

50 
50 
13 
26 
35 
50 

15 
60 
30 

17 
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40<V-800 
1 00-300 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and Is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 
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INTERNATIONAL PREL^fclARY 

EXAMINATION REPORT International application No. PCT/IB99/01 568 



I. Basts of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

2-5 as ohginally filed 

1 as received on 08/09/2000 with letter of 08/09/2000 

Claims, No.: 

1-12 as received on 08/09/2000 with letter of 08/09/2000 



Drawings, sheets: 

1/4-4/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 

applieability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-12 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-12 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-12 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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INTERNATIONAL PReHmINARY International application No. PCT/IB99/01 568 
EXAMINATION REPORT - SEPARATE SHEET 



To item V : - - _ 

1. The claimed invention refers to a windscreen wiper comprising a backbone in the 
form of a beam and a rubber wiper blade. Such a windscreen wiper is disclosed 
e.g. in EP-A-0 528 643, in which 

"the width, thickness and radius of curvature also determine other characteristics 
of the backbone", 

see EP-A-0 528 643, page 3, lines 19 to 25. 

The present claimed invention seems to be an improvement of such a windscreen 
wiper and relies 

- either on a relationship between the width, the beam material's Young*s modulus 
and the total length of the beam, 

- or on a relationship between the thickness, the beam material's Young's 
modulus and the total length of the beam. 

These relationships are expressed in the formulae specified in claims 1 and 2 and 
in claims 3 and 4 respectively. 

2. As there is no suggestion in any of the prior art documents to provide a 
windscreen wiper of the type disclosed e.g. in EP-A-0 528 643 which would 
comply with one of these formulae, the subject-matters of the independent claims 
1 to 4 seem to be novel and inventive under the terms of article 33 (1 ) to (3) POT. 

3. Further developments in line with claims 1 and 3 are referred to in the dependent 
claims 5 to 12. Therefore, therefore, the subject-matter of each of these 
dependent claims seems also to be novel and inventive under the terms of article 
33 (1) and (3) PCT. 

************************************************************** 
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A WINDSCREEN WIPER 

/ 

This invention relates to a windscreen wiper, v^hich is also known as a 
windshield wiper. 

The invention relates in particular to a windscreen wiper which has a curved 
backbone and which may have a varying width and/or thickness. It will be appreciated 
by those skilled in the art that the backbone may be in the form of a beam that is 
curved in a plane or may have a compound curvatur^ The beam will have width and 
Thickness dimensions. The beam will also have a radius of curvature at each point 
along its length. 

The applicant has conducted substantial analysis and experimentation and 
believes that he has found a relationship between the width, the beam material's 
Young's modulus and the total length of the beam and the thickness, the beam 
material's Young's modulus and the total length, which provides a windscreen wiper 
that operates in an improved manner. 

In this specification, the term "spatially consolidated'' is to be understood, 
unless the context clearly indicates otherwise, to mean that the actual perimeters of 
a cross-section coincides with the shortest possible perimeter encapsulating that 
cross-section. 
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CLAIMS 



m 



1 . A windscreen wiper (10) which includes 

an elongate curved backbone (12) which is of a resiliently flexible material 
having a Young's modulus of between 50 GPa to 350 GPa, the backbone having 
a substantially spatially consolidated cross-sectional profile at substantially all 
points along its length, 

characterised therein that the magnitude of the width at substantially the 
widest point along the backbone, W^^ (expressed in millimetres) is at most (- 
8-8889*10'^ * E + 0.05378) * L -5.25, where L is the total length of the 
backbone expressed in millimetres and E Is the Young's modulus of the backbone 
material expressed in GPa, 

2, A windscreen wiper (10) which includes 

an elongate curved backbone (12) which is of a resiliently flexible material 
having a Young's modulus of between 50 GPa to 350 GPa, the backbone having 
a substantially spatially consolidated cross-sectional profile at substantially all 
points along its length. 

characterised therein thet the ratio of the magnitude of the width at 
substantially the widest point along the backbone, to the total length L of the 
backbone, Ry^ is at most (-8.8889*10-5 * E 4- 0,05378) -5.25/U where L is the 
total length of the backbone expressed in millimetres and E is the Young's modulus 
of the backbone material expressed in GPa, 



3. A windscreen wiper (10) which includes 



an elongate cuA backbone (1 2)\which is of a re#ntly flexible nnaterial 
having a Yomg's modulus of between 50 GPa to 350 GPa. the backbone having 
a substantially spatially consolidated cross-sectional profile at substantially all 

points along its length, 

characterised therein that the magnitude of the thickness at substantially the 
thickest point along the backbone, (expressed in nnillimetres) is at n^ost 0.0007 
* L 0.0027407 • E + 1.37814, where L is the total length of the backbone 
expressed in millimetres and E is the Young's modulus of the backbone material 
expressed in GPa. 

4. A windscreen wiper (10) which includes 

an elongate curved backbone (12) which Is of a resiliently flexible material 
having a Young's modulus of between 50 GPa to 350 GPa, the backbone having 
a substantially spatially consolidated cross-sectional profile at substantially all 

points along its length, 

characterised therein that the ratio of the magnitude of the thickness at 
substantially the thickest point along the backbone, to the total length L of the 
backbone. R, is at most 0.0007 - (0.0027407 * E + 1 .3781 4)/U where L is the 
total length of the backbone expressed in millimetres and E is the Young's modulus 
of the backbone material expressed in GPa. 

5. The windscreen wiper as claimed in Claim 1 , characterised therein that the 
material of the backbone is a composite material, with the Young's modulus being 
that of the composite material. 

6. The windscreen wiper as claimed in Claim 3, characterised therein that the 
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(Jfts a composite material, with th^^L 



.material the backb JPs a composite material, with th^ung's modulus being 
that of the composite material. 

7. The windscreen "wiper as craimed in Cliirn IV "charact"erTsed therein That the- - 
backbone has a varying width and thickness along its length. 

8. , The windscreen wiper as claimed in Claim 1 , characterised therein that the 
backbor>e has a free form curvature in a plane. 

9. The windscreen wiper as claimed in Claim 1 , characterised therein that the 
backbone has a compound curvature. 

1 0. The windscreen wiper as claimed in Claim 3, characterised therein that the 
backbone has a varying width and thickness along its length. 

11. The windscreen wiper as claimed In Claim 3, characterised therein that the 
backbone has a free form curvature in a plane. 

1 2. The windscreen wiper as claimed in Claim 3, characterised therein that the 
backbone has a compound curvature. 
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International application No. PCT/IB99/01 568 



I. Basis f the r p rt . 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originaliy filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

2-5 as originally filed 

1 as received on 08/09/2000 with letter of 08/09/2000 

Claims, No.: 

1.12 as received on 08/09/2000 with letter of 08/09/2000 

Drawings, sheets: 

1/4^/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they hav been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. R asoned stat ment under Article 35(2) with r gard t n v Ity, Inv ntiv step r industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1 


-12 




No: 


Clainns 






Inventive step (IS) 


Yes: 


Claims 


1 


-12 




No: 


Claims 






Industrial applicability (lA) 


Yes: 


Claims 
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-12 




No: 


Claims 







2. Citations and explanations 
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INTERNATIONAL PRELIMINARY international application No. 
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To item V : 

1 . The claimed invention refers to a windscreen wiper comprising a backbone in the 
form of a beam and a rubber wiper blade. Such a windscreen wiper is disclosed 
e.g. in EP-A-0 528 643, in which 

"the width, thickness and radius of curvature also determine other characteristics 
of the backbone", 

see EP-A-0 528 643, page 3, lines 19 to 25. 

The present claimed invention seems to be an improvement of such a windscreen 
wiper and relies 

- either on a relationship between the width, the beam material's Young's modulus 
and the total length of the beam, 

- or on a relationship between the thickness, the beam material's Young's 
modulus and the total length of the beam. 

These relationships are expressed in the formulae specified in claims 1 and 2 and 
in claims 3 and 4 respectively. 

2. As there is no suggestion in any of the prior art documents to provide a 
windscreen wiper of the type disclosed e.g. in EP-A-0 528 643 which would 
comply with one of these formulae, the subject-matters of the independent claims 
1 to 4 seem to be novel and inventive under the terms of article 33 (1) to (3) PCT. 

3. Further developments in line with claims 1 and 3 are referred to in the dependent 
claims 5 to 12. Therefore, therefore, the subject-matter of each of these 
dependent claims seems also to be novel and inventive under the terms of article 
33 (1) and (3) PCT. 
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